1. A sharpening of Moore 's theorem, Let F be a global field, i. e., a finite extension of Q or a function field in one variable over a finite field. The multiplicative group of F is denoted by F , the group of roots of unity in F by y, We need the following converse, which is a sharpening of Moore 's theorem [3] .
Proposition. Let H be a finite subgroup of the kernel of ψ. Then H c φ (a, F*)
The proof is a bit technical. The ingredients are taken from [3] , but the strengthened conclusion requires a reorganization of the argument which does not add to its transparency. The reader may find the table at the end of this section of some help.
groof of the proposition. We begin by selecting four finite sets S, T, U, V of primes of F.
For S we take the set of real archimedean primes of F. It can be identified with the set of field orderings of F. If F is a function field it is empty.
For T we take a finite set of non-archimedean primes of F containing those v for which at least one of (1), (2), (3), (4,) holds:
(2) v(h) > 0, where h is the order of H;
is not tarne.
Note that in the function field case (2), (3) and (4) for every rational prime £ dividing h there exists u e V with (P, F(n.)/F) * 1. u x/ Next, using the approximation theorem, we choose a e F .such that (6) a < 0 for every ordering of F,
v(a) = l for all v e T, v(a) = 0 for all v e U, a ~ l at all v e V (here "~" means "dose to") . We claim that this element a has the required property.
Before proving this, we split the remaining primes of F in two parts:
Thus, we .are in the Situation described by the first two columns of the table. Notice that W is finite. Now let ζ = (ζ ) € H be an arbitrary element. To prove the proposition, we must find an element b e F* such that ζ = <|>(a, b), i. e., ζ = (a, b)v for all v.
By (6) and (7) we can find, for each v e S u T, an element cy e F^ with (a, c ) -ζ , cf. [4, lemma 15.8]. Choose c e F* close to GV at all v ε S υ Τ and close to l at all v e W u U. Then for v e X the tarne formula teils us that (a, c) is the unique root of unity which modulo the maximal ideal is congruent to f ^ V av^ . For the value of (a, c) if v i X, see the table.
We fix, temporarily, a rational prime number £ dividing h. We make some choices depending on £. First, using (5), choose u ε V such that (PU> F(nÄ)/F) * 1. Next, 
